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Abstract: Due o its wide superelastic temperature range (—196~240 °C) and extremely low temperature dependence on
the critical stress of martensitic transformation ( Clausius-Clapeyron slope is less than 0.2 MPa/°C in compression and less
than 0. 5 MPa/°C in tensile) , FeMnAINi-based alloys have shown bright application prospects in aerospace, space explora-
tion, vibration attenuation and anti-seismic infrastructures, etc. The enhancement of the superelastic properties has been in-
vestigated extensively, becoming a hot research topic recently. The superelastic properties of FeMnAINi alloys are affected by
many factors. The key factors to improve the superelastic properties are as follows: controlling the reasonable precipitation
state to improve the thermoelasticity of phase transition, increasing the grain size to improve the coordination of phase transi-
tion, and selecting the appropriate grain orientation to activate more martensite variants. This article first introduces the rela-
tionship between martensite phase transformation and superelasticity, next based on the special martensitic phase transforma-
tion of Fe-MnAINi-based superelastic alloys, summarizes the main factors of affecting the superelastic including structure fac-
tors ( precipitated phase, grain size and grain orientation) and environmental factors ( magnetic field, temperature) , finally
provides an outlook on the future research direction of FeMnAlNi-based superelastic alloy.
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Fig. 1  Typical superelastic stress-strain curve ( subscripts Ms and Mf

represent the start and end of martensite transformation, and As

and Af represent the start and end of martensite reversal trans-

formation )
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Fig.2  Schematic illustration of bee-fee transformation mechanism as

assisted by dislocation gliding on parallel planes“g]
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Table 1 Single crystal superelasticity with different grain orientations in FeMnAINi-based superelastic alloys
Che-rr.lical ?rysla-l /% oo/ % oy./MPa Loaded Sample Ref.
composition/at% orientation state status
100 3.6 0.4 418 Tensile 200 °C, 3 h [78]
122 4.0 0.4 640 Tensile 200 C, 3 h [63]
123 7.8 0.35 396 Tensile 200 °C, 3 h [78]
Fe-34Mn-15A1-7. 5Ni 100 7.2 1.7 293 Compression 200 C, 3 h [93]
111 1.0 1.0 1232 Compression 200 °C, 3 h [93]
122 2.0 0.1 893 Compression 200 C, 3 h [63]
123 5.7 1.6 486 Compression 200 °C, 3 h [93]
Feo34. 8Mn-13. SAL7. 4Ni 3411 6.0 0.8 469 100 °C -compression 200 °C, 3 h+150 C, 96 h  [70]
2312 6.5 0.5 568 150 °C-compression 200 °C, 3 h+150 C, 96 h  [70]
137 8.4 0.5 454 Compression Solid solution state [65]
114 7.7 <0.1 376 Compression Solid solution state [65]
236 8.0 <0.1 442 Compression Solid solution state [65]
233 >3.3 0.1 962 Compression Solid solution state [65]
Fe-33Mn-17A1-6Ni-0. 15C 013 8.0 0.2 537 Compression Solid solution state [65]
124 8.1 <0.1 574 Compression Solid solution state [65]
025 7.9 0.1 539 Compression Solid solution state [65]
149 7.8 <0.1 393 Compression Solid solution state [65]
1912 6.9 0.5 368 Compression Solid solution state [65]
F;fé“}é‘f_“l'.l;%l' Near 2 3 12 6.7 1.3 901 Compression 80 °C water quenched [57]
Fe-34Mn-17A1-7.5Ni  Near 1 37 7.1 2.9 554 Compression Natural aging for 5 months [58]
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ar " ev (1)
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5 AS BUE M, Wi 11 FoRT, A A A AR I
T BETE FE L PE R 4k, {H FeMnAINi &4 4 f9 Clausius-
Clapeyron &R W] AR T H AL @S SK R, X5

Omori S5 AT 4301 T HIFF, U] FeMnAINi R4 4
I [ AAAH AR A AR B A, A2 8T I SR A8 7 g ek A
TR . Poklonov 251" 2 B, AL I 22y FeMnAINi
A4 TE-70.15~163.85 C ¥ EE B B Mo, HH
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T DX 0] 19 308 B AR 1k A0 1N 75 S R 317 5 1Y) 5 PR A
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